Different neurotropic pathogens elicit neurotoxic CCR9- or neurosupportive CXCR3-expressing microglia.
What mechanism that determines microglia accomplishing destructive or constructive role in CNS remains nebulous. We report here that intracranial priming and rechallenging with Toxoplasma gondii in mice elicit neurotoxic CCR9+ Irg1+ (immunoresponsive gene 1) microglia, which render resistance to apoptosis and produce a high level of TNF-alpha; priming and rechallenging with lymphocytic choriomeningitis virus elicit neurosupportive CXCR3+ Irg1- microglia, which are sensitive to apoptosis and produce a high level of IL-10 and TGF-beta. Administration of CCR9 and/or Irg1 small interfering RNA alters the frequency and functional profiles of neurotoxic CCR9+ Irg1+ and neurosupportive CXCR3+ Irg1- microglia in vivo. Moreover, by using a series of different neurotropic pathogens, including intracellular parasites, chronic virus, bacteria, toxic substances, and CNS injury to intracranially prime and subsequent rechallenge mice, the bi-directional elicitation of microglia has been confirmed as neurotoxic CCR9+ Irg1+ and neurosupportive CXCR3+ Irg1- cells in these mouse models. These data suggest that there exist two different types of microglia, providing with a novel insight into microglial involvement in neurodegenerative and neuroinflammatory pathogenesis such as Alzheimer's disease and AIDS dementia.